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MACHINE DESCRIPTION 
The Reciprocating Friction Tester is of the pin on flat type. The pin ( 4. 76mm dia. stem) 
oscillates against the stationary flat in an arc (127 mm radius) with a nominally circular contact. 
Loading (up to I 0 I N) is by dead weight. Wear is measured by detecting the advance of the pin 
into the flat. The friction force on the flat is also measured. A fixture is provided so that a 0.50 
inch ball may be substituted for the pin. This fixrure is of a new design which positively clamps 
the ball against rotation. 
The pin is mounted to one end of an arm which pivots in gimbals about two axes. The 
arm is driven in harmonic motion about its vertical axis with a stroke of 50 mm by a crank and 
scotch yoke. The crank and yoke are housed in an oil bath which is sealed to the arm with a 
rubber bellows. A torque is applied to the arm about a horizontal axis by a loading arm and dead 
weight. The pin load is twice the weight on the pan plus 13 N. The flat is clamped in an oil bath 
with oil inlet and overflow fittings. 
The crank is rotated by a variable speed DC motor which provides an average velocity of 
40 to 3600 em/min. See Table I. The digital velocity indicator reads em/min. A furnace 
surrounds the test pieces and can provide a temperarure of up to 250°C using two 60 W cartridge 
1 
heaters in the bath and one 100 W radiator in the furnace to heat the pin and arm. One 16 inch 
thermocouple resides to one side of the heaters in the bath block directly beneath the flat. 
WEAR CALIBRATION 
With a pin and flat properly installed and 4 kg on the pan, move the L VDT until the 
output of the L VDT signal conditioner is at mid-span (zero volts for most models). The entire 
system may be calibrated for wear measurement by adding or removing leaf gauges bet\veen the 
pin and flat. Make measurements under load (constant load). 
FRICTION CALIBRATION 
The friction measurement system is calibrated by applying a known force by a 
mechanical force gauge or by dead weight and string and pulley to the side of the bath in the 
direction of motion. 
SPECIMENS 
The spec1men triboe\ements consist of a round pm and a rectangular flat. The pm 
diameter is 0.1875 inch+0,-.002. the flat is 3.00+0,-.05 inch by 0.625+0,-.05 by 0.125+0,-.0 10 
inch thickness. This thickness should be uniform within 0.0005 inch. The flat may be used for 
two tests by inverting it after the first test. It may also be helpful to provided a spherical surface 
of large radius to the pin ends to facilitate the initial running in. The pin may be replaced by a 
ball using the special holder. 
OPERATION OF THE TESTER 
Install the flat in the bath. Slide the flat toward the tube fittings until it touches the edge 
w·ith the oil channels. Tighten the cleat screws to 2.5 in-lb. Install the pin between the steel 
blocks. Tighten the 8-32 socket screws to 12 in-lb. The cleats which retain the flat must be 
turned to the extreme ends of the bath. Rotate the crankshaft by hand throwzh one revolution to 
check for interference. 
Occasionally check the oil levei in the crank housing by removing the cover. It should be 
at the center of the lo\ver horizontal small ( 1/4 in.) shaft. The heater wire should not be plugged 
directly into the A/C po\ver line. A variable power source (to 110 V) or proportional controller 
should be used. An on-off type controller will produce noise on the wear signal. The terminal of 
the piezoelectric cell should not be left uncovered. Contamination here is a major source of zero 
drift. 
'• 
TABLE I. VELOCITY SELECTION 
PULLEY TEETH BELT VELOCITY RA:\TGE 
Motor Pulley Crankshaft Pulley em/min 
Low High 
18 36 270L050 40 900 
36 36 300L050 100 1800 
36 18 270L050 300 3600 
